Effects of insulin therapy on weight gain and fat distribution in the HF/HS-STZ rat model of type 2 diabetes.
Insulin therapy is required for many patients with the obesity-related disorder type 2 diabetes, but is also associated with weight gain. The specific location of adipose tissue location matters to cardiovascular disease (CVD) risk. We investigated effects of exogenous insulin on fat distribution in the high-fat/high-sucrose fed rat treated with streptozotocin (HF/HS-STZ) rat model of type 2 diabetes. We also examined effects of insulin therapy on circulating CVD markers, including adiponectin, triglycerides (TGs), total cholesterol and high-density lipoprotein. Male SD rats were HF/HS fed for 5 weeks followed by STZ treatment to mimic the hallmarks of human obesity-associated insulin resistance followed by hyperglycemia. Magnetic resonance imaging and computed tomography were used to determine total fat, abdominal fat distribution and liver fat before and after insulin therapy in HF/HS-STZ rats. HbA1c%, TGs, cholesterol, high-density lipoprotein and adiponectin were analyzed by conventional methods adapted for rats. Insulin therapy lowered HbA1c (P<0.001), increased body weight (P<0.001), increased lean mass (P<0.001) and led to a near doubling of total fat mass (P<0.001), with the highest increase in subcutaneous adipose tissue as compared with visceral adipose tissue (P<0.001). No changes in liver fat were observed after insulin therapy, whereas plasma TG and cholesterol levels were decreased (P<0.001, P<0.01), while high-density lipoprotein (HDL) and adiponectin levels were elevated (P<0.01, P<0.001). Using the HF/HS-STZ rat as an animal model for type 2 diabetes, we find that insulin therapy modulates fat distribution. Specifically, our data show that insulin has a relatively positive effect on CVD-associated parameters, including abdominal fat distribution, lean body mass, adiponectin, TGs and HDL in HF/HS-STZ rats, despite a modest gain in weight.